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INTRODUCTION

Therearemillionsofsubstancesintheworldthataremadeupofelements.Forthe

convenienceofthestudy,theseelementsarefurtherdividedintoMetals,Non-Metals,

MetalloidsandNobleGasesbasedoncertainproperties.Metalloidsshowsboththe

propertiesofmetalsandnon-metalswhereasnoblegasesareunreactiveinnature.In

thischapterwewouldfocusonMetalsandNon-Metals.

METALS

 Metalsaretheelementsthatareshinyinappearanceandhaveasignificantrole

inourdailylife.

 Theycertainlyconstitutethemineralnatureofacountry.

 MostofthemetalslikeIron,Gold,Silver,Aluminium andcalcium etcareknown

tous.

OCCURANCEOFMETALS

 Metalsoccurinthenatureinboththefreeandinthecombinedstate.

 Non-ReactiveandlowreactivemetalslikeGold,SilverandCopperetc.occurin

thefreestateinthenature.

 Metalslikesodium,potassium andcalcium etc.occurinthecombinedstate.

 Aluminium isthemostabundantmetalpresentintheEarthcrust(8%)

NON-METALS

 Non-Metalsarenon-shinyinappearanceandareverylessinnumber.

 Excludingthenoblegases,thereareonlyelevennon-metalsknowntous.

 Variousnon-metalsareHydrogen,Oxygen,Nitrogen,fluorine,Chlorine,Bromine,

Iodine,Sulphur,Carbon,Phosphorousandastatine.
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 Weneedoxygenforbreathingandforrespiration.PlantsneedCarbondioxidefor

photosynthesis.

OCCURANCEOFNON-METALS

 Non-Metalsoccursintheatmospherebothinthefreestateaswellasinthe

combinedstate.

 Oxygenandnitrogenoccurinthefreestate.Atthesametimeoxygenoccurin

carbondioxideandwaterinthecombinedstate.

 Non-MetalsoccurinthecombinedstateintheEarth’scrustascarbonates,

oxides,sulphatesandnitratesetc.

 Nitrogen,themostabundantnon-metals(78%)presentinthefreestateandalso

inthecombinedstateinfoodnutrientsandproteins.

COMPARISIONBETWEENMETALSANDNON-METALS
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CORROSIONINMETALS

 Corrosionisdefinedastheeatingawayofthemetalsurfacewhenexposedto

moisture,airandchemicals

 Forexample,Ironwhenexposedtomoisture,formsareddish-brownlayercalled

asRust(Fe2O3.xH2O)

 Similarly,copperwhenexposedtomoistairform agreencoatingofbasiccopper

carbonate.

RUSTINGOFIRON

 Rustingofironisaspecialcorrosioninwhichironslowlyreactswithmoistairto

produceareddish-brownsubstancecalledasRust.

 RusthastheformulaofFe2O3.xH2O(HydratedFerricOxide)
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 Rustingcanbeexpressedintheform ofchemicalreactionasfollows:-

 Iron+Oxygen----------Moisture----------HydratedFerricOxide

 4Fe+3O2-------x.H2O--------------2Fe2O3.XH2O

(SlowProcess)

CONDITIONFORRUSTING

 Air

 Moisture

 Thepresenceofacidicgaseslikecarbondioxide,Sulphurdioxide,Sulphur

trioxideandNitrogenDioxide

PREVENTIONFROM RUSTING

 BYPAINTING

• Paintingwithredlead

• Oilpaint

• Enamelcoating

• Coaltar

• Plasticcoating

 GreasingorOiling

 METALLICCOATING

• Galvanization-TheprocessinwhichmetalsarecoatedwithZinc.

Galvanizationisusedironarticleslikeroofsheds,buckets,andtubsetc.

WaterpipesaftergalvanizationareknownasG.Ipipes.Galvanizedsteelis

notusedforfoodcontainersasacidspresentinthefoodreactswithzinc
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toform poisonoussubstances.

• TinPlating

• Aluminium plating

• Alloyformation

• Electroplating-Thecoatingofsuperiormetaloveraninferiormetalbythe

passageofelectricityiscalledelectroplating.

TheIronPillarnearQutabMinarisrustresistantasitismadeofiron

mixedwithphosphorousthatmadeitlastingsincelasteighthundred

yearswithoutrusting

USESOFSOMEMETALS

GOLD(Au)

 Usedinthemanufacturingofelectronicdeviceslikecomputers,

telephoneandhomeappliancesetc.

 Usedinmakingornamentsandcoins.

 Usedinfillingtheteethcavitiesintheform ofanalloy(amalgam)

whichisamixtureofGoldandSilveralongwithmercury.

SILVER(Ag)

 MakingJewellery.



[METALSANDNON-METALS] |CHEMISTRY|STUDYNOTES

ODM EducationalGroupPage6

 Fillingteethcavities.

 Asapurifierofwater.

 Asanelectrode.

 Inelectroplating

 Indecoratingthesweets.

IRON(Fe)

 Makingpipes,tanks,nailsandfurnitureetc.

 Usedintheconstructionofpowertransmissiontowers.

 UsedformakingBudlings,BridgesandShipsetc.

 Usedinmakingutensils,cutleryandsurgicalinstruments

from itsalloystainlesssteelwhichisamixtureofIronand

chromium

COPPER(Cu)

 Usedinmakingwires,coilsandcables

 Usedinmakingcoinsandstatues(Bronzeandbrass)

 Usedinmakingelectronicdevices.

ALUMINIUM (Al)

 Inmakingelectricalwires

 Inmakingutensilsandcansfordrinks.

 Asapainttopreventrustontelephonepoles.

 Forpackingfoodstuffandmedicines.
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ZINC(Zn)

 Asanelectrodemetal.

 Formakingalloyslikebrassandbronze

 Forgalvanization

 FormakingDrycells

MERCURY(Hg)

 Inthermometers

 Inbarometers

 Indentistry

TIN(Sn)

 Formakingtincansforstoringfood

 Tincoatedironsheetsareusedtomakeboxesandbigcontainers.

MAGNESIUM (Mg)

 Infireworks

 Inmakingalloyslikemagnalium andduralumin

LEAD(Pb)

 MakingStoragebatteries.

 Makingsanitarypipes,tipsofbulletsandfusiblealloy(Solder-amixtureof50%

tinand50%lead)

PLATIMNUM (Pt)

 Formakingelectrodesandelectrolyticcells.
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 Formakingexpensiveornamentsandwatches.

 Asacatalystinthehydrogenationofunsaturatedoilstomake“ghee”

TUNGSTEN(W)

 Makingelectrodes

 Makingheatingelements

 Inminingindustries

 Inelectricbulbfilamentandcathoderaytubes.

USESOFSOMENON-METALS

OXYGEN(O2)

 UsedduringbreathingandRespirationbyhumanbeingsandanimals

 Usedinindustries

 Itisimportantforcombustion

 Usedinthehospitals

NITROGEN(N2)

 Usedinpackagingofchipspackets

 Usedinelectricalbulbs

 Usedinpreparingfertilizerslikeurea

CARBON(C)

COAL

 Usedasafuelintheindustriesandhome.

 Usedinthepharmaceuticalandtextilesectors,asasourceofsynthetic
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chemicals.

GRAPHITE

 Usedaspencilleads.

 Aselectrode

 AsasolidLubricants

 Innuclearreactors

 Usedformakingheatresistantcrucibles.

DIAMOND

 Usedinornaments

 Inglasscutting

CHARCOAL

 Usedasadecolourisingagentinthesugarindustries.

 Usedtopurifywaterasitremovesthecolourandsmellifpresentinthe

water.

IODINE(I2)

 Usedinsalts

 Usedinphotographicfilmsintheform ofpotassium Iodide

 UsedinmakingTinctureofiodineandIodex.TinctureofIodineisamixtureof

Iodineandalcohol

CHLORINE(Cl2)
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 Usedasbleachingagent

 Usedasadisinfectingagentfordrinkingwaterandswimmingpool

 UsedinthemanufactureofDDT(Dichlorodiphenyltrichloroethane)andBHC

(Benzenehexachloride)

 UsedinmakingHydrochloricacid



HYDROGEN(H2)

 Usedasareducingagent

 Usedinmakingammonia

 Usedinconvertingvegetablesoilto“ghee”

SULPHUR(S)

 Usedasfungicidesandinsecticides

 Usedinmakingantibiotics

 Usedinmatchboxindustriesinmakingthestrikingheads(Phosphorous

Sulphide)

 Usedtovulcanizetherubber.

METALLOIDS

Metalloidsaretheelementsthatshowsboththepropertiesofmetalsandnon-metals.

someoftheexamplesofmetalloidsareSilicon,boron,arsenicandantimonyetc.

SILICON(Si)

 Highlypuresiliconisusedinmakingmicrochipsforcomputers,transistorsand

theelectronicdevicespresentinthespaceageindustries.
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 Itisusedinmaking“silicone”whichisusedinmakingwaterproofbags,

umbrellasandraincoats.

 Usedinmakingelectricalsteel.

 Usedinmakingconcrete,bricksandcementintheform ofsand.

 Intheform ofsilicates,itisusedinmakingenamel,pottery.

GERMANIUM (Ge)

 UsedasaSemiconductor.

 Usedintransistormixingwitharsenicandgallium etc.

 Usedtoform alloysandasaphosphorinfluorescentlamps.

ANTIMONY(Sb)

 UsedinmakingSemiconductordevices

 Itisusedinprintingpressastypemetal

 Usedinmakingpaints,enamelsandglasspottery.

INERTGASES

Thesearethechemicallynon-reactiveelements.Theyarefoundonlyintraces.Theyare

sixinnumber.TheyareHelium,Argon,Neon,Xenon,Radon,Krypton.

 Helium isusedforfillingupweatherobservationballoons.

 Argonisusedforfillingelectricbulbssoastoprovideaninertatmosphere.

 Neonisusedinmakingadvertisingsignboardsandtubelights.

 Radonisonlyradioactiveinertgasforcancertreatment.

 Xenonandkryptonareusedinphotography.
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